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Introduction
In NR Adhoc 1807 meeting, CMCC raised the issue observed in their LTE deployment, whereby lack of cell specific Qrxlevmin/Qqualmin in the neighbour information can cause UEs to ping-pong between cells, in case the new cell broadcasts a different value in SIB1 than in the original cell’s neighbour information. The issue has been confirmed, and RAN2 will aim to solve it at the next meeting.

In this contribution, we discuss this immediate cell reselection issue.
Discussion

The immediate reselection problem stems from the discrepancy between Qrxlevmin/Qqualmin broadcasted by camping cell and Qrxlevmin/Qqualmin broadcasted by neighbour cell. If UE can re-calculate S value based on the Qrxlevmin/Qqualmin broadcasted by target cell before reselecting to the target cell, then the ping-pong issue can be avoided.
This solution is based on UE’s action. In [1], CMCC proposes to introduce cell specific offset for S criteria evaluation of neighbour cells, which is based on network’ action. We will provide the pros and cons of these two solutions and give our suggestions.

· Option 1: UE re-calculates S value based on the Qrxlevmin/Qqualmin broadcasted by target cell;

· Option 2: Introduce cell specific offset in camping cell’s SIB3/4/5.
In LTE and NR, when UE determines a target cell for reselection, it will check if the access is restricted before actually reselecting to the target cell. In LTE, the cell status and cell reservations are indicated in SIB1. In NR, the cell status and cell reservations are indicated in MIB and SIB1. 
Related contents in TS 38.304 [2] are excerpted bellow for easy reference:
	5.2.4.4
Cells with cell reservations, access restrictions or unsuitable for normal camping

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in subclause 5.2.4.5, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.


	5.3.1
Cell status and cell reservations

Cell status and cell reservations are indicated in the MasterInformationBlock or SystemInformationBlockType1 (SIB1) message [3] by means of three fields:

-
cellBarred (IE type: "barred" or "not barred") 
Indicated in MasterInformationBlock message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs

-
cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SystemInformationBlockType1 message. In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN.

-
cellReservedForOtherUse (IE type: "reserved" or "not reserved") 
Indicated in SystemInformationBlockType1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.


Observation 1: In LTE and NR, before reselecting to target cell, UE will read target cell’s SIB1 for cell status information.
If UE behaviour is strictly in line with the specification, the UE will read the target cell’s system information for cell status before reselecting to the target cell. When UE reads the SIB1 of target cell for cell status information, it can also acquire the Qrxlevmin/Qqualmin of target cell and perform the re-calculation of S value, and that is an embodiment of Option 1.
With Option 1, no additional parameter is introduced to the specification. There is only one UE behaviour added and won’t lead to much specification modification.
According to the drive test of CMCC’s LTE network, some UEs have already been able to perform some verification on the configuration of target cell before reselecting to the target cell [3], which means this solution is feasible and favourable.

With Option 2, immediate cell reselection issue can also be solved, in the price of more burden on camping cell broadcast. Cell specific offset Qrxlevminoffsetcell or Qqualminoffsetcell are introduced and the equation of S criterion is modified, which is not desired from specification modification’s point of view:

Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset + Qrxlevminoffsetcell) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset + Qqualminoffsetcell) - Qoffsettemp
Moreover, if camping cell is to broadcast the cell specific parameters of neighbour cell, inter-node messages might be needed when concerned parameters change. As a result, more specification work will be indispensable.

To summarize, we list the features and impacts of both options and provide a simplified flow chart of UE behaviours (unrelated procedures are omitted):

	Option 1
	Option 2

	· Can solve the problem
· No additional overhead in camping cell’s system information

· No additional parameters

· No additional inter-node message

· No additional acquisition of neighbour cell’s SIB, Qrxlevmin/Qqualmin is read when reading neighbour cell’s cell status

· Not much specification modification

· Already implemented by some UEs
	· Can solve the problem

· Camping cell broadcasts neighbour cell’s cell specific offset in SIB3/4/5

· Add parameters and change the equation of S criterion

· Need inter-node message when Qrxlevmin/Qqualmin changes
· No additional acquisition of neighbour cell’s SIB

· More specification modification
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Based on the analysis above, Option 1 is preferred.

Proposal 1: For a potential target cell for reselection, when UE checks the cell status based on target cell’s system information, it also calculates target cell’s S value. If the S value is below zero, the target cell is excluded for reselection.
For Option 1, corresponding TP is provided in the Annex.
In fact, Option 1 can be combined with Option 2. If Option 2 is adopted, which means camping cell will include cell-specific offset of some neighbour cells in SIB3/SIB4/SIB5, then if the cell-specific offset of the target cell is not included in camping cell’s system information, UE can still use Option 1.

Proposal 2: If Proposal 1 is not made mandatory in all cases, it can still be adopted in scenarios where target cell’s offset is not included in camping cell’s SIB3/4/5, which means Option 1 and Option 2 can be combined.
Conclusion
In this document, we discuss immediate cell reselection issue and make the following proposal:

Observation 1: In LTE and NR, before reselecting to target cell, UE will read target cell’s SIB1 for cell status information.
Proposal 1: For a potential target cell for reselection, when UE checks the cell status based on target cell’s system information, it also calculates target cell’s S value. If the S value is below zero, the target cell is excluded for reselection.
Proposal 2: If Proposal 1 is not made mandatory in all cases, it can still be adopted in scenarios where target cell’s offset is not included in camping cell’s SIB3/4/5, which means Option 1 and Option 2 can be combined.
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Text proposal
5.2.4

Cell Reselection evaluation process

…
5.2.4.4
Cells with cell reservations, access restrictions or unsuitable for normal camping

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in subclause 5.2.4.5, the UE shall check if the access is restricted according to the rules in subclause 5.3.1 and check cell selection criterion S according to the rules in subclause 5.2.3.2 using Qrxlevmin/Qqualmin from the system information of the aforementioned highest ranked cell or the best cell. If S criterion is met, UE reselects to the concerned cell; otherwise the concerned cell is excluded in this cell reselection evaluation process.
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